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(54) OPTICAL PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To adapt the optical pickup device to an 
optical disk of different standards by slanting an optical 
head according to a track pitch and adjusting the 
position of a side spot. 

CONSTITUTION: An optical system has a diffracting 
means 53 which splits the laser light from a laser output 
means 50 into a main spot and a subordinate spot and 
the interval of the subordinate spot to the main spot in a 
track pitch direction is so determined that the 
deterioration rate of a signal is suppressed within 5%. For 
the purpose, the means are so arranged satisfying the 
conditions shown by the expressions, and an optical 
detection part has an optical detecting element which 
detects reflected light corresponding to the main spot 
and an optical detecting element which detects reflected 
light corresponding to the side spot. In the expressions, 
n1-nm are the number of tracks, P1-Pm track pitches, 
L1-Lm land widths, (m) the number of optical recording 
media used as media of different standards, an edge 
which is far from the main spot on the track irradiate with the side spot, and an edge which 
is close to the main spot. 
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[0 0 4 4] H9fc:teV^T*£ixfc@0ftt-T-5 3 tt. h 

S 0 rcDRSMfcffi-C* *tt-pjX©3taB5 0 afi.I/5 0 b so 



T^So 

[0 0 4 5] Jt^-f ^^^&©Ba*3t«r*Hii-S**lH 

*fi^brga^^So **K0»|-t?m:, + i^oim* 

^h8 1a, 8 1blc»«t5*«HJ«i, -lft©t 
^fK^*5/h8 2a, 8 2 blC*tJE£-rS3t«a»tS:. 
^rtu^ix 1 O(03ttta» 6 8,6 9 "C#fflfls LTfflVNT 

^ttS«t 5l-3t2S5 0 a, 5 0 b<^ae£:K^L"^ 
So %*?4*9<0 Y? y? fcV^UlJ: 9. 

[0046] #m ^ b W±m-%<D±f£\C 

**3tSr«fctBi-5**fttliSS6 7©3fe&tti&&6 7 a -6 7 d 
T*#^ttSft^-^^fDtCj:oT#^tLSo r<£>i§£\ 
*X-P*t<Z>3t*W«S"C»fott5a*S:S 67a-S67d 
£-TS£. H£«#= (S67a+S67b) + (S6 
7c + S6 7d) lCio-C#btbSo — 

«#os6ft#, ^i—xx^y-m^ (s 

67a + S67b) - (S67c + S67d) l.iot 

i-ft*>t>. h7^^7-«f = (6 9© 
ttJ^J) - (6 8com^) KlJ:oT#6*tS 0 
[0 0 4 7] *^lK«I^J:tttf. 

(«#««) ^*a«ttB4:ft<9. »ftsa*07* 
^fc, D*f»^* 1 tk-C**. lof-Y K^#y b^ffi 

So iot^f^^ry/gi^^^yt^^yw 

[0 0 4 8] ±JELfcWa (B) ^ffiV^fc3ttr• 

UTlft^i-So -(DUmWxii, El 1 4 ui^i-j: 5 fc, 

-<z)3L= y h 9 0 35>e>^>fittH3t*»%>^Xi l 2 
^tt)tr-f^^ l 1 3KJII*U ^rcoSlt^Srl^— 
G>«**HL-C3L=s, h 9 OrttcAtt^^rSJ: 
^ixTV>S 0 ft*5> wt^^^[alcioV^T > El 1 1 J3\ 3- 
^yhfkS*ifc»^fflffiB, Ell 2 (a) 

Sg^O^pSEl, 012 (b) f^, a-a' ICftofc 
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H~Cfc£ 0 

[0 0 4 9] Z(D^^<y h9 0fl ¥*#S«1 09^ 

la, lOlbSr^^yhtSi*^ rft?>^»ft 

3«O**ffl8l 0 6, 1 0 7, 1 0 8X1*10 3, 1 
0 4, 1 0 5 «r**t**t»J*i-*. £jX&0>#*ffi#<0 
5%, t*^5tftffi«l 0 721151 0 41*. -tJx-Ptty 
*[Rjfc3 5MMS*tfca**Sl 0 7 a, 107b, 10 7 10 
cWl04a, 104b, 1 0 4 c-T?«/fc£;h/CV* 

5 0 *fc. ^ 1 0 1 aXT51 Olblt *m 

ttS^Kl 0 9JC3iy*-V^J; 5#j*bfc[fflttl 0 2a 
lC^T>vh$tt. t©DO«10 2a©xyfy^J;5 
ffll02b^>7-BtUT, IflOl 
a, 1 0 1 b^fe^»#3£«l 0 9(OTffii¥ff4*lRl 
fc»WS*L53teSC«r, ^7-ffil0 2bt^M«l 

0 9(D*jfe»*rafcRltS*5 0 ft*, 'ajt#flcu- If 1 
Ola, 10 1 bOD«^tt. 3ftm**=-#ffl**W« 

1 i lasgasjh/c**?). - r.3&»feou*K:x<5v^Ti — 20 

if'*? — *«1»StL*o 

[0 0 5 0] ¥3S#S«1 0 9JrfcW\ a^ISr^tX 
HOE 1 0 O^Sga^jxXV^So ^©HOElOOlCtt, 
*»#aW««>*BBK:4S- a MI*w- if 1 Ola, 101 

^9^^ — ^1 0 O b*S-t*t**t»J*S*LTV^« 0 r 

*r#oT»rili-*. f (x, y) =Fx+Gx 2 +Hy 

2 -nA = 0, fc«U nfcSKft* 1 F, G, 

Hitsstfe^e ft*5. x, y, zmm<om&ft. *** 
[0051] jiianjfcfcijj^-c* ^J^rf. ^^u-if 

101ad^©JttU*fi, ffil 0 2 b"CRlt£jX 

2*^*^tr— Ato3*^tr— ajc^ksjl. ^*t^ 

Mft^^l 1 2^tT)fe7^^^ 1 1 3lCflH4tS 40 

*t5 (Bi4#i) o ^fib<oz*<oft&<n%7 s '< *9 
*»fe©B9*tt, ^S^ti:*ot^p/7A/^- 
^1 0 0 btcAttUT^tt^ixlHl^f^tt. 7«><Vtf— ^ 
CD± lft[e]Jff}fea 5 > n^Wl 0 7, 10 4^ 
t^ttAtJU — ^(Di^fc*— ^c^±l^[HlJlf^s. #1 
*tf3t*W*l 0 6X151 0 3^, ffc£f<Dif:/tf-A<£> 
± 1 ?m$Y%&. Tfe^ffi^ 10 8 X15 10 5 K-fc jt^ix 
Alt-r^o ft*5. ^n^7^7-yi00b(j;, ±1 
gclHlJr^ ICS v > fa <os< V — £ * x. £ i o \z.m& £ 



frMfc 10 9 o«*-C«jS*r«t5. - 1 ft#tttlW-e* 

[0 0 5 2] ^rt\ 3tT^** 1 1 3fc#tt»«l/ 
yXii2^IftII^5i:f, Hl2lc*-TJ:5 
fc. 3fefttH#l 0 7X151 0 4\CAM~r^^:tb^fh(D% 
%i<OX#V M07S aXl5l 0 4 S a <Djz% S^^PU 
< , ^O^tt^>C0^^^ M 0 7 S aXt51 04Sa(^) 
+ SftfS* 107b, 104b ©+'tfcl**vWL 

ffia-r 5 «t 5 ic»5£i-*L«. nm^x 112 ds^ffi 

S«t 9 \>%"T 4 * ? M^lfrtt^^ k ^ k R#\Cj&gfr^ 

fcirfcKiH:. #^©#fflfcJSC-t:*#y M 0 7 S a 
Xt5l 0 4 S at^^ct £2SRSsi-5o 7t^tti3S 
10 7©§)tgil0 7a, 10 7b, 107c^ffl^ 
«\ -fcfr^ixAl, A 2, A3^U 3tlftffl«10 4O 
»10 4a, 104b, 104c«?:, W 
*WV4, A5, A6^t5^, — ^7^^^— ft-^-F 
ESIj:, FES= (A1+A5+A6) - (A2+A3 
+ A4) -e#^>H^o h7y*^x?- fi^T 

ESI4, 3te4feH*»10 6, 108, 103, 1 0 5 (Dffi 
^rtb-ettBl, B2, B3, B4i:f^t, * U 
— tf— A&tdJ: 19. TES= (B1+B3) - (B2 + 
B4) -C#6)*t5o 

[0 0 5 3] ^*#^f 1 0 1 b«:383fc<S*fc 

ft^**a>&<DRl*3teWU HI 2m^t5* 
^1 0 6, 107, 108, 103, 104, 10 

^mfcis— if 1 Ola £38ft$ii:fc«^fc[3C^fc5fc 

2o(D^ftk-f 101a, lOlbd^WBiS 
tb5l-—if*^^SXa Xt5Ab S^i-**^* 
^113©2o(Dh7^^t: e >7fPa > Pb tC^fUT, 

/Pa =Xb/Pb SrWJei-^SiftSrWi"^^— if 

[0054] rtOipld, 5t4feffi#®. 2oO)tI*P 
— JfcK-bteTUjfcU ^oHOEic3t^A4^Sh 

— S*rtfclAft-CMy MfcSrBo-CV^fcft. SI&tt<E> 

[0055] $ H 1 2 <D3tt£ttigB 1 0 4 a — 1 0 

4 c Xl5 107a — 107c $ ( y ^[r]^*!) 

^r. HI 3 ic^t J; 5 l^t5M^iStS^#5/ 

h cnjzz £ ^ttx&z-Z r k tm± -rft^> 

^ 112 Xt5H 1 3 l^-T ± 5 lOlatffl 
M04S aX!51 07Sai, JtjR 1 0 1 
b^ffi^^sKy M 0 4 S bXT5l 0 7 S b kte. * 
Hi. 7t^ttJ§i5 10 4b Xt5 107b JcAl*-r Sgf^ffi 
9 (HI 3(D^^f^ M 0 7 S a, 107S b (O^jH 

5^, 31fi*UWl 0 4X151 0 7tt»j*S;h/rv^<& 0 C 
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<DWi&. ^^yM0 7SaS^104SaSrS*f^ 
»#«>#tfttii«l 0 4 b&tM 0 7bO«li 1 aT-fo 
9. M 6 7 S bMl 0 4 S b 

<03t<ftffl«FU 10 4b Rtf 107b ^tU<t 9 hJt 

V^ 1 b ^4oTV^5o 

[0 0 5 6] rCT% 7t^^x7-|ftFESIj:, 
*iX-PiX3t»affll 0 4 a, 10 4b, 104cMl 
07a, 107b, 107c^t>OfflA4, A4, A 
5, A6MA1, A2, A3i:f5^ FES= (A 
5+A1+A3) - (A2+A4+A6) T*#£>;ft,5o io 
r^tCptfLT. ^^-^^^7-m-^Sr)t«iai^l 0 
4 a, 104 b, 104cMl07a, 107b, 1 

0 7 c^UAolMh^aHMbbfcW* (FE) 
5 0 ^ffla510 4a, 104b, 104cCDttl*O^ 
fiiP4 3fc&fcH$Sl 0 7 a, 107b, 10 

7 cOHJA©»»P7 (O^ $tt^U< , 
sum ^i"5 0 

(FE) = ( (A5+A1+A3) - (A2+A4+A 
6) ) /2Psm = ( (A1+A3-A2) - (A4 + 
A6-A5) ) /2Psum (i) kftZo 20 

[0057] &yt&mn<Dmjj}L -t*tasg*b-cv*a 
j*. fem-rz>ytmibmt>vxi>^ yt&ami 04bxu* 

mmk<Dtt&—7£XhZ><DX\ _blB (i) *<^*T5adS, 

[0058] ^<D£?\z y **«s«-ew\ teffll-s^ai 

mktez><ox% mk^z-zzkK. m%mcmmmiE 

[0 0 5 9] £A_b, *»W<0|ll6«SrKMbfcd^ 
r^{«<, JilBLfcWa (A) Sfcf* (B) «rfl§V*T 40 

[0 0 6 0] »T\ *^W^HJfi^ffi«Sr, JblBLfcW 

( 1 ) MfSU- iPUl^^at **HJ»i: ttHI— 

Bo 

(2) IOTMfc*-/*T-/:/SWtt. IE<*/W^»fP* so 
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( 3 ) flfjte if w^^s & t j*i^-si£_h 
h&m&^z®ftz£8tk7*-*x^7--me-j*±& 

(2) K:E««>*tr3r^Ty^*Hl. 

(4) utrE**iii*r±. m&fc»nftiBL-?*ti j eti» 
mmbtiz x o ic«^^tt-cv>5 r k &&mk-t% s 

±IS (3) lcB«©*tfy^7y^8fc 
[0 0 6 1] 

<z>f&ffij$sfif Sr^s k l&v ^aifttto $> 5 * tr ^ ^ r ? 

[HI], (a) H\ — «»*3ttry^Ty^aS««>«l» 
«J«Sr*i-H. (b) 3*7$y h\z£Z> 
^ 7 -«*©4bifcfr5S;G>R91BI. 

[82] *^P^(3O®M^ia0^-r5/cfe(DlllT*fct). 

(a) tt. ^^^oh^y^fyf^yKfiSr/T 

-rnk (b) s*5h7 7^t e 7fs:tn3is 

fc£0>tttt«T*-*-B* (c) h77^ t o ^^C0^V^ 

4/zm ^^(D7^Kxy v^JC^g ^ it fc^fig ^ 

^V^T. h77^fyf^l. 6/im&l5l. 15^m 

[H4] m3<Dm^^^^^^o 

[05] S45h77^f7mt53iIO)tf>f 
t\ S!2 (b) "C^i-<firBi»ft5ffi«-e*>T K^#y 
[0 6] *45 h7 7^f>7mtS3iS^f^ 
02 (b) , g 5 T/Tttfi t 5ttfit-t>r K 

0o 

[0 7] *5IW^l®^^|ftKi-5fc*^0Tfe9, 



17 



(10) 



#|H¥8- 1 7 0 6 9 

18 



«©«B»*r»i-H % (b) tt, ElW^©*f*;8fctraB« 
(c) tt, h^y^tTy^HEV^^-f 
X^(03oo^ b*tBSr^-fia. (d) tt> h?y 

0 O 

[■8] (a) ft, *»W<D^«&ttW-t-Sfcft*>ft 
tfy*Ty:/fi11<0«»**rBk (b) 14. (a) <o 
H^S3V^Tic±»f 5 9— *5^Sr*-fH. (c) tt, 
(a) <D0tc:ioV^ 3fc«WJ#©«^*r*i"H« 
[El 9] *»ia©SU©*»«*RM-r5fc»©*^y^ 

[0io] Ia9^^ufc^t: o ^^T^^ p 3^g^-^v^T, 

h 9 !/ ^ tT </?-0> 5 2 aisojfc^-f * * «T JH 

[gin b\zm<DmMffl&mw-rz>fr#><o 



[012] eii i \z.7FZfrfc%t o v?7v-7>&m^^ 
T^ (a) nvy =^s««flw>a>¥iEBU (b) 

(a) ©HlCK^T, a -a' itftfcfBofcWrffiHo 
[013] 01 1 fc«S*Lfc*try^Ty^WCj3V^ 

[014] 01 1 \Z.^iSfrfc%^V?Ty7%iWL\^^ 

2 2 2-EJf*HF, 3 0-*7^ 

^ 40, 4 1-)tW^ 5 0 a, 5 Ob-- 1 if* 

5 3—E*r*fr?\ 6 0 a, 6 0b-)tf^^, 6 
7, 6 8, 6 9— 3fc4fttB», 9 10 0- 

HOE. 100a-^I/-7^f^ 100b-^n^ 
10.1b-**#^f, 10 
3-10 8»-*»HJ», 10 9-4SftSfi, 113- 
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